of them have more than 200 contacts, and most users add more than 5 WeChat friends every month. The information consumption promoted by WeChat has reached 1742.5 billion RMB annually. As a popular social tool, WeChat is gradually changing the social method of the interaction. The overall relationship has been transformed from a strong relationship with high similarity, high intimacy, and high reciprocity to a weak relationship with strong differences and low popularity. Therefore, the web 2.0 era social networking platforms, for instance, WeChat, have gradually become the main tools for people to express their emotions or share their experiences.
However, self-cognition and behaviors of an individual are readily influenced by emotions and attitudes of others. Hence, the process of interpersonal interaction could form different reference groups. When people consider whether or not to purchase a product, they will evaluate it according to the attitude and value orientations of their reference groups [2] . They will refer to their families and friends, even the people who are never met before. With the rapid development of the "Internet+", the online interpersonal interactions and reference groups have become important influence factors for consumers' purchase intention. Although many scholars have conducted extensive research on interpersonal interactions, reference groups and consumers' purchase intention, they only focused on the on-site service and traditional face-to-face interactions, and there is no conclusive results regarding the influence mechanism of online interpersonal interaction on purchase intention.
Previous studies have shown that the structural equation model based on bootstrap can overcome the shortcoming of Sobel test method in dealing with small sample, and can effectively reduce measuring error. Hayes and Scharkow [3] examines whether the method makes a difference in the conclusion of an investigator, and finds that the bias corrected bootstrap confidence interval is the most trustworthy test if power is of utmost concern.
The purpose of this paper is to explore the influence of the interpersonal interaction factors on purchase intention from the perspective of the online reference groups. The novelty of the research is the identification of the significant factors that affects the purchase intention, and the application of structural equation modeling analysis based on bootstrap to study. This study bridged the research gaps in the social commerce literature. By using the theory of SOR, we propose a research model via WeChat data. In addition, we found the influence mechanism of interpersonal interactions on purchase intention.
Literature review and research hypothesis
The SOR model
The concept of SOR model was originally developed from stimulus response theory. This model describes how individuals respond to external stimuli. Later, the SOR model was improved by incorporating the concept of organism between stimulus and respond by Mehrabian and Russell [4] ; the SOR model treats environmental cues as act as stimuli that affect an individual's cognitive and affective reactions, which can affect individual's internal cognitions and emotions, in turn, affect behavior. In social commerce context, stimulus factors include content, network and interaction characteristics. Organism refers to the individual's internal cognitions and emotions state, such as value perception, social/relational oriented perception and affection. And response includes factors like search, evaluation and purchase, etc.
There are two reasons for the application of the SOR paradigm as a holistic theory. First, many studies applied the SOR model to explore consumers' behavior in online environments. For example, using the SOR framework, Park et al. [5] examined the effects of online social network structure characteristics on network involvement and purchase intention. Liu et al. [6] adopted the SOR model to understand the impact of interpersonal interaction factors and flow experience on purchase intention. Second, the SOR model provides a structural manner to explore the impact of interpersonal interaction factors and customer experiences on purchase intention.
Interpersonal interaction factors as environmental stimuli (S)
Recent research identified three aspects of interpersonal interactions: (1) the first is the theoretical characteristic of spreading interpersonal relationships. Interpersonal communication is the process of self-disclosure, self-presentation, and self-cognition. The three-dimensional theory of interpersonal relationships states that people want to satisfy the need for affection through emotional communication, satisfy the need for inclusion through the exchange of information, and satisfy the need for control through cognitive communication [7] . (2) The second is the characteristic of interpersonal interaction and the psychological needs in the virtual community. The open and inclusive Internet expands the space for interpersonal communication and enhanced the universality and autonomy of human interaction [8] . However, the anonymity of online social interactions has resulted in a lack of trust in interpersonal communication and has alienated emotions. (3) The third is the application of interpersonal communication in marketing. Customer interaction significantly influences product marketing. Bruhn [9] demonstrated that the quality of customer interaction in B2B virtual brand communities has a positive effect on brand loyalty. Customers will consider the reviews of others as an important information source [7] . Positive information obtained through human interaction leads to a greater willingness to purchase a product [10, 11] .
Influence of reference group as customer internal states (O)
Hyman [12] believed that people realize their social status by comparing themselves to reference groups and that recognition and judgment are two different attitudes within reference groups. After Hyman's study, the research on reference groups has evolved to many different areas such as education, marketing, and economics and has quickly expanded from real world groups to virtual individuals or groups. Park and Lessig [2] defined reference groups as actual or imaginary individuals or groups that influence the standards for individual evaluations, aspirations, and behaviors. When studying consumer behavior from the perspective of reference groups, Deutsch and Gerard [13] found that the influence mechanism of the reference group on consumer behavior could be divided into informational and normative influence. The former is the reference basis for consumers seeking information from the group and occurs as the result of critical thinking, while the latter refers to the influence of the group members' expectations on consumers' consumption behaviors and occurs as the result of peripheral thinking rather than central routing [14] .
Reference group theory has been widely applied in online marketing, especially with the current continuous development of the Internet.
Purchase intention as response (R)
In the social commerce context, a customer is exposed to various interpersonal interaction factors and influence, such as perceived similarity, perceived familiarity, perceived expertise, informational influence and normative influence, which will stimulate consumers to purchase [15] . Further, we found that many studies adopted the SOR model to understand consumers' social commerce intention and purchase intention in social commerce [6] . Therefore, we use purchase intention as response in our research.
Interpersonal interaction factors (S) and influence of reference group (O)
In social commerce, customers tend to interact more with familiar members [15] . They obtain or exchange information more frequently with familiar friends and are influenced easily [16] . Recent research indicates that familiarity with group members contributes to group norms [17] . Group members tend to be influenced more by the norms and values of familiar members than by unfamiliar ones. Therefore, the following hypotheses are proposed:
H1a Perceived familiarity is positively related to the informational influence. H1b Perceived familiarity is positively related to the normative influence.
Similarity-attraction theory shows individuals are attracted by those who are similar to them [18] . Therefore, individuals tend to exchange information with those who have similar values, beliefs or norms [15] . Perceived similarity contributes to the development of close relationships, and will lead to greater levels of social affiliation [19] . From this perspective, individuals tend to be more influenced by the norms and values of similar ones. So, it posits that H2a Perceived similarity is positively related to the informational influence. H2b Perceived similarity is positively related to the normative influence.
The perceived expertise is also predicted to have a positive effect on informational and normative influence. People seek information from individuals with perceived expertise to reduce risks [20] . Consumer expertise affects the knowledge for a product for choice [21] . The theory of social comparison postulates that people attempt to make a better choice with the help of the others that are better than themselves [22] . Therefore, it is expected that H3a Perceived expertise is positively related to the informational influence. H3b Perceived expertise is positively related to the normative influence.
Influence of reference group (O) and purchase intention (R)
Most researches concentrate on the influence mechanism of reference groups on consumer behavior. The influence research of reference groups also identifies two forms of peer influence: normative and informational.
Normative influence is defined as "the tendency to conform to the expectations of others" [23] , and has been shown to be positively associated with consumer behaviors of online shopping [24] . Informational influence can be viewed as the pressure to accept information obtained from others as evidence of reality [13] . Accordingly, people who try to find the best choice will make efforts to obtain more information from others. Kuan et al. [25] confirmed that informational influence is as a determining factor of purchase decisions in the online environment. In addition, they find that both informational social influence and normative social influence affect consumers' purchasing decisions in group buying sites [25] .
In summary, this paper focuses on the impact of online reference groups on consumers' purchase intention from the aspects of informational and normative influence. Thus, we state the following hypotheses:
H4 Informational influence has a positive effect on consumers' purchase intention. H5 Normative impact has a positive effect on consumers' purchase intention.
Interpersonal interaction factors (S) and purchase intention (R)
According to the three-dimension theory of interpersonal relation, emotional communication is an important part of group interaction. Groups with matched personality traits are more likely to produce positive and efficient interactions [26, 27] . The interaction behavior between groups will stimulate positive emotions. Therefore, the emotional resonance (i.e., perceived similarity) generated by consumer interactions can positively stimulate purchase intention. The uncertainty of consumer information exchange is relatively high, since it is affected by certain features of the Internet, which makes consumer trust complex and diverse [28] . Frequent intimate and familiar interactions among parties are believed to create stronger mutual trust among consumers. Therefore, strong human interactions (i.e., perceived familiarity) have a positive effect on the consumption behaviors of a group. In addition, as a result of studying information processing and perception communication of group interpersonal interaction, it is found that the expertise displayed by information interaction participants had an effect on the group's purchase intention [29, 30] . The perceived expertise of community members in the context of social commerce had a positive effect on purchase intention by influencing the perceived value of the customer [31] .
However,the dimensions of interpersonal communication are not clearly defined. This paper combines the theory and psychological characteristics of interpersonal communication to explore the influence of interpersonal interaction on consumers' purchase intention from the aspects of perceived similarity, perceived familiarity, and perceived expertise.
H6 Perceived similarity has a positive effect on consumers' purchase intention. H7 Perceived familiarity has a positive effect on consumers' purchase intention. H8 Perceived expertise has a positive effect on consumers' purchase intention.
On the Internet, interpersonal interaction stimulates the informational and normative influence of the reference group, reinforces the consumers' convergence into the reference group in behavioral decision-making, and promotes the consumer's purchase intention. On the basis of the aforementioned arguments, we hypothesize the following:
H9
Informational influence mediates the relationship between interpersonal interaction factors and purchase intention. H10 Normative influence mediates the relationship between interpersonal interaction factors and purchase intention.
Based on the above theoretical analysis, the proposed research model and ten hypotheses are showed in Fig. 1 .
Research methodology

Questionnaire design
Questionnaires are devised for collecting responder's psychological responses while occurring to such situation [6] . The measures for normative and informative influences construct adapted from Bearden et al. [32] and Shen et al. [15] . Purchase intention was measured using items adapted from Bai [33] . A revised questionnaire was created after interviewing WeChat users in different social strata, age groups, and genders, taking advices from experts and scholars, and analyzing the content validity of the items. The final questionnaire was formed after small-scale pre-testing that required some items to be deleted and some items to be screened.
The questionnaire used the Likert scales. The responses for the questionnaire items, namely, Strongly Agree, Agree, Neutral, Disagree, and Strongly Disagree are coded as "5, 4, 3, 2, 1". Measurement scale items are shown in Table 1 .
Data collection
The sample data were mainly derived from college students, with a total of 533 questionnaires issued. After deleting the surveys with invalid or missing data, 490 valid 
Data analysis and discussion
Scale reliability and validity test
Cronbach's α values were used to test the reliability of the scale. The value of Cronbach's α in each scale is above 0.9, indicating that the scale items are consistent and that the scale has high reliability. The test results are tabulated in Table 2 .
In terms of content validity, after integrating the existing literature, expert validations and pre-test analyses, each scale item reflects the target content representatively. Therefore, the content validity of the scale is considered to be relatively high. In terms of the construct validity, all the items were used to conduct an exploratory factor analysis and demonstrate the structural logic of the scale. The KMO (Kaiser-Meyer-Olkin) value is 0.973. The MSA (Measure of Sample Adequacy) values of the items are all above 0.953, which proves that the scale is suitable for factor analysis. The analysis results are tabulated in Table 3 .
After the exploratory factor analysis, six common factors were extracted, of which factor one includes items A12-1 to A12-4 (perceived familiarity), factor two includes A11-1 to A11-4 (perceived similarity), factor three includes A10-1 to A10-4 (perceived expertise), factor four includes A13-1 to A13-4 (informative influence), factor five includes A14-1, A14-3, and A14-4 (normative influence), and factor six includes A15-1 to A15-3 (purchase intention). The results are consistent with the theoretical structure of the scale.
Model fitting analysis
Analysis of moment structures (AMOS) software was applied for the confirmatory factor analysis of the overall model structure. The results of fitting are shown in Fig. 2 , in which the values are all normalized estimates. We also used goodness-of-fit to assess the Table 4 , the CMIN/DF value is less than 3 at 1.952, indicating that the sample data fit well with the model. In addition, the remaining statistics of the model fitting are in the ideal range, meaning that the model fits well generally.
Mediating effect test
The maximum likelihood method was used to estimate the path coefficients. From Table 5 , the path coefficients of perceived expertise and perceived similarity to consumers' purchase intention are significant at the levels of 0.05 and 0.001, respectively; however, the path coefficients of perceived familiarity to purchase intention are not significant. The path coefficients of perceived familiarity, perceived similarity, and perceived expertise to informational influence and normative influence are significant at the level of 0.001 and the coefficients are positive. Therefore, H1a, H1b, H2a, H2b, H3a and H3b are supported. The path coefficient of informational influence and normative influence to purchase intention is significant at the level of 0.001. The significant pathways are shown in Fig. 3 . The mediating effect of the model was tested by adopting the bootstrap method (n = 2000). The significance test results of the model's overall impact are shown in Table 6 . Perceived similarity, perceived familiarity, and perceived expertise have a significant effect on the purchase intention at the level of 0.001, and the coefficient is positive. Therefore, H6, H7, and H8 are supported. The effects of both the informational influence and the normative influence on purchase intention are significant at the levels of 0.05 and 0.1, respectively, and the coefficients are positive. Therefore, H4 and H5 are supported.
The significance test results of the model's direct impact are shown in Table 7 . The direct impact of perceived similarity and perceived expertise on purchase intention is significant at the level of 0.05, and the direct impact of perceived familiarity on purchase intention is not significant.
The significance test results of the model's indirect impact are shown in Table 8 . The indirect impact of perceived familiarity, perceived similarity, and perceived expertise on purchase intention are significant at the 0.001 level, and the coefficients are all positive; thus, H9 and H10 are supported.
The analysis of the model fitting results from Table 6 to Table 8 indicates that the normative and informational influence have a mediating effect on the influence of perceived familiarity on the consumer's purchase intention and a partial mediating effect on the influence of perceived similarity and perceived expertise on the purchase intention. The direct impact of perceived similarity on purchase intention is 44% (0.176/0.398), and the indirect impact is 56% (0.222/0.398); the direct impact of perceived professionalism on purchase willingness is 45% (0.155/0.348), and the indirect impact is 55% (0.193/0.348). 
Conclusions
Besides providing a new theoretical perspective, this paper analyzes the influence mechanism between online interpersonal interaction and consumers' purchase intention from the perspective of reference groups, which can be viewed as a compensation for the insufficiency in the research of previous scholars.
Theoretical implications
First, concerning normative influence, several hypotheses are tested. Significant relationships are confirmed between perceived familiarity, similarity and expertise to normative influence. Consumers exposed to interpersonal interaction factors, are more susceptible to the impact of perceived similarity. A possible explanation is that the extent to which individuals perceive similarity with referent others who comprise their social group is a key indicator of their identification with the group [34] . Second, perceived familiarity, similarity and expertise also relate significantly and positively to informational influence. However, perceived expertise contributes the most to the informational influence. In other words, informational influence is often easy to be exerted by persons who are perceived as knowledgeable, credible and having expertise.
Meanwhile, our analysis indicates that the three dimensions of human interaction (perceived familiarity, similarity, and expertise) have different influences on consumers' purchase intention, but they all have significant relationships. Perceived familiarity does not directly strengthen consumers' purchase intention. However, it does influence consumers' decisions based on the normative influence and the informational influence of reference groups.
Third, the normative and informational influences have mediating effects on perceived similarity, expertise and purchase intention. Additionally, the indirect impact of perceived similarity on purchase intention is more than direct impact, so does the perceived expertise. The results imply that perceived similarity and expertise bring the normative and informational influences and further increase the intention to purchase. On the one hand, when consumers perceive that others are similar and professional to them, individuals are likely to experience greater levels of personal identification, which in turn makes them conforming to group norms to have purchase intention [35] . On the other hand, personal interaction with similar and professional peers to exchange information can lead to a perception of trust, which in turn facilitates consumers' purchase intention to buy [36] .
Managerial implication
According to the empirical results and the existing references, this paper primarily explores how companies stimulate consumers' purchase intention by promoting interpersonal consumer interactions on the Internet and strengthening the reference group influence from the perspective of marketing.
First, this study suggests practitioners to pay attention on the construction of online shopping communities. Individuals who have a strong affinity and emotional resonance should be grouped to strengthen interpersonal interactions, which can increase familiarity and similarity among groups.
